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(54) Title: SYSTEM AND METHOD FOR TRANSFERRING VALUE TO A MAGNETIC STRIPE ON A TOANSACTION CARD 
(57) Abstract 

The present invention discloses a system and method enabling 
value stored in an advanced technology memory on a transaction 
card (32) to be utilized in a magneric stripe (42) transaction with the 
cand. The invention provides a special transaction number (10) that is 
encrypted and recorded on the magnetic stripe of the card (42). The 
special transaction number may comprise the value to be transferred 
or transaction amount, a personal identification number (PIN), as well 
as other pertinent infomiation. The special transaction number may 
be recorded in a discretionary data field (12). non-discretionary data 
field, or in a combination of both. Further, an indicator character 
may also be recorded on the magnetic stripe to alert a host system 
of a financial institution of the existence of the special transaction 
number. The present invention provides a number of techniques 
for encrypting die special transaction number. These techniques 
comprise using the security of the advanced technology memory, 
such as an integrated circuit memory, an optical memoiy and a thin 
film semi-conductor memory, to provide a public key/private key 
system and a synchronized clock system. Additionally, the special 
transaction number may be provided in an industry standard format, 
or in additional formats including binary and hexadecimal codes. 
Thus, the special transaction number is read during a magnetic stripe 
transaction and the value represented by the special transaction number 
may be utilized to perform the transaction. 
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SYSTEM AND METHOD FOR TRANSFERRING VALUE 
TO A MAGNETIC STRIPE ON A TRANSACTION CARD 

Cross-Reference to Related Applications 

This application claims the benefit of U.S. Provisional Application No. 60/051,668, 

filed July 3, 1997. 

Field of the Invention 

The present invention relates to financial transaction cards, and more panicularly, to a 
system and method for transferring value on a transaction card from an advanced technology 
memory on the card to a magnetic stripe memory on the card. 

Background 

It has been suggested that the extensive use of transaction cards having magnetic 
stripe memories, such as credit, debit and stored value cards, is inhibiting the growth of more 
advanced and powerful cards. With the latest technological advances, transaction cards 
having integrated circuit memories, called smart cards, optical memories and thin film semi- 
conductor memories give consumers superior functionality and security. Yet. the large 
installed base of devices that only interact with magnetic stripe cards provides a huge obstacle 
to the commercial success of the latest technology transaction cards. Thus, a system is 
desired for providing a single transaction card that can interact with the installed base of 
devices dedicated to magnetic stripe cards, and also provide the advanced fimctionality and 
security of the latest technology memories. 

Although the use of magnetic stripe cards is common, their utility is confined by their 
relatively limited memory capability. The magnetic stripe on a typical card comprises 3 
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tracks where data can be stored and accessed. The standards for determining location and 
types of data to be stored on the tracks are identified in standards issued by the International 
Standards Organization (ISO). Generally, certain industry information must be maintained on 
certain portions of the tracks, while other portions of the tracks may have open data fields. 
Standard information, such as the cardholder's name and account number, and the issuing 
banks routing number, must be stored on the tracks. 

For example, when a magnetic stripe card is swiped in an Automated Teller Machine 
(ATM) transaction, the on-line ATM reads the account number information on the card and 
prompts the user lo verify their identity by entering a Personal Identification Number (PIN). 
Also, the ATM prompts the user to identify the transaction, such as to make a checking 
withdrawal. Typically, the ATM then accesses the appropriate account in the on-line system 
and insures that the entered PIN matches the account PIN that is stored on-line. Further, the 
account balance is checked to insure that the transaction is not in excess of the account 
balance. When the PIN*s match and the account balance is sufficient, the ATM allows a 
transaction to proceed and the on-line account information is adjusted accordingly. This is 
just one example of how an ATM transaction may proceed, but other steps or a variation of 
the above steps may occur. Thus, the use of a transaction card in an ATM allows access to an 
on-line account that may be utilized to access funds to be dispensed by the ATM as cash. 

After the magnetic stripe card is initialized with the customer's name and account 
number, typically no further data is recorded onto the magnetic stripe on the card. The 
information contained in the stripe is just read for identification purposes so that the on-line 
system can be accessed. Thus, magnetic stripe cards are limited to being used to access 
accounts available only through on-line systems. 

In contrast cards having advanced technology memories are highly functional and the 
data may be read from and written to the memories. Suitable advanced technology memories 
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include integrated circuit (IC) memories, also know as smart cards. Smart cards are similar to 
magnetic stripe cards in size and appearance, but instead of having a magnetic stripe along the 
back side, they have a micro-computer chip embedded within the card. Cun-ent technology 
integrated circuit chips give smart cards the ability to store about 16 kilobytes of E-squared 
memory. Because the advanced technology memories have computer functionality, they have 
the ability to store and run programs that can manipulate data. One advantageous feature of 
advanced technology memories such as smart cards is dieir ability to provide encryption 
technology that may be used to encode data to insure the security of the data. Thus, the 
advanced technology memories provide functional and security advantages not present in a 
magnetic stripe memory. 

As mentioned above, however, many consumers may not be able to take advantage of 
the advanced technology memories because the businesses in their area may not provide 
devices capable of reading and writing to the advanced technology memories on transaction 
cards. In this situation, a consumer may be reluctant to obtain a transaction card with 
advanced functionality and security because they have limited usage in their area. Although 
local businesses may not provide devices for using cards with advanced technology 
memories, however, a consumer may still desire to obtain such a card for their own personal 
use. such as on a networked computer. For example, a consumer may use a transaction card 
with a smart card memory in conjunction with a smart card reader/writer and a personal 
computer or personal digital assistant in communication with a merchant on the Internet. The 
smart card allows the consumer to make a secure electronic transaction over the Internet. 
Similarly, the consumer may utilize such a set-up to communicate with their bank and 
transfer money into an electronic purse application within the smart card. Thus, even though 
advanced technology card usage is not accepted by local businesses, consumers may desire to 
utilize advanced technology cards for other reasons. 
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Furthen with the internationalization of business, many communities in remote parts 
of the world are exposed to current financial devices, like credit cards, debit cards, and smart 
cards, but they may not be able to take advantage of them because they do not have the 
infrastructure to immediately support every new advance in technology. Despite this 
difficulty, it is desirable to bring these areas up to speed so that outside business can 
effectively deal with these conununities. Further, the consumers in these communities desire 
to conduct transactions utilizing the latest devices. Thus, a single card with advanced 
technology memory that can interact with current systems is desired. 

Therefore, a solution to these problems is desired to allow consumers to utilize a 
transaction card having advanced technology memories and be able to utilize the functional 
and security features of the advanced technology memories within the current installed base 
of devices that only read the card's magnetic stripe. 

Summary of the Invention 

The present invention deals with leveraging the use of transaction cards having 
advanced technology memory capabilities, such as integrated circuit (IC) or chip memor>', i.e. 
"smart cards." optical stripe memory and thin film semi-conductor memory, within the 
established network that exclusively services magnetic stripe cards. The network includes 
automated teller machines (ATM's). customer access terminals (CAT's), the Internet, 
merchant terminals and their associated funds transfer communications network that allov^^ a 
transaction card holder to obtain cash or transfer value at numerous locations worldwide. The 
present invention provides a card that combines the magnetic stripe memory with one or a 
combination of the advanced technology memories and allows the memories to cooperatively 
interact. The cooperative interaction allows at least a portion of the capabilities of the 
advanced technology memories to be utilized through the magnetic stripe memory. In 
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particular, the present invention provides a system and method for securely transferring value 
on a transaction card from an electronic purse within an advanced technology memory, such 
as the integrated circuit memory, to the magnetic stripe. Tnus, the present invention provides 
a system and method for enabling the utilization of the advanced technology memory 
capabilities of the transaction card in the current network of devices that exclusively serve 
magnetic stripe memory cards. 

The present invention discloses a method for performing a secure financial transaction 
utilizing the magnetic stripe memory of a transaction card, having a magnetic stripe memory 
and at least one advanced technology memor>', comprising the steps of modifying data 
necessary to effect a funds transfer to form an special transaction number and storing the 
special transaction number on the magnetic stripe memory of the card. The special 
transaction number provides access lo at least a portion of a value held within the at least one 
advanced technology memory on the card. The advanced technology memory comprises at 
least one of an integrated circuit memory, an optical stripe memoryl and a thin film semi- 
conductor memory. The modifying step comprises generating the special transaction number 
preferably with the encryption capability of the at least one advanced technology memory on 
the card, but the special transaction number may be encrypted by a device, in communication 
with the card, capable of reading and writing to an advanced technology memory and a 
magnetic stripe memory. The reading and writing device comprises a device selected from 
the group consisting of a personal digital assistant an automated teller machine, a customer 
access terminal, and a merchant terminal. Further, the modifying data step may comprise 
encrypting the data using a public key/private key encryption system and/or a synchronized 
clock encryption system. 

Additionally, the storing step may comprise recording the special transaction number 
on the magnetic stripe memory in a discretionary data field, a non-discretionary data field. 
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and/or a combination of both. When the storing step comprises recording the special 
transaction number in a non-discretionary data field, the special transaction number may be 
recorded in place of at least a portion of a personal account number. Further, the present 
inventionmayalsocomprise^cordinganindicatorcharacteronthemagneticstripememory , 

5 to indicate to the system reading the magnetic stripe that the special transaction number is not 
atypical account number. The indicator character may be recorded inadiscretionary data 

field or in a non-discretionary data field. 

Furthermore, the present invention discloses a system for transferring value on a 
multi-memory transaction card from an advanced technology memory to a magnetic stripe 
10 memor>.. The system comprises a transaction card having an advanced technology memory 
and a magnetic stripe memoo'- The advanced technology memory comprises an elect«,nic 
purse having an electronic purse value. The magnetic stripe memory comprises non- 
discretionary data f.elds for recording a personal account number, and the magnetic stripe 
memory also has discretionary data fields. Further, the system provides a reader/writer device 
, 5 in communication with the advanced technology memory and the magnetic stripe memory. 
And finally, an encrypted special transaction number is recorded on the magnetic stripe 
memory, and the special transaction number effects the transfer of at least a portion of the 

electronic purse value. 

The advanced technology memory comprises at least one of an integrated circuit 
20 memory, an optical memory and a thin film semi-conductor memory. The reader/writer 

device comprises at least one of a personal digital assistant, an automated teller machine, a 
customer access tenninal, and a merchant terminal. The special transaction number 
comprises a cash value, also referred to as a transaction value, and a personal identification 
number. Additionally, the special transaction number is encrypted by the advanced 
25 technology memory and/or by the reader/writer device. Further, the system may comprise an 
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indicator character recorded on the magnetic stripe memory in the discretionary data field or 
in the non-discretionary data field. 

In another embodiment, a system for using value stored in an advanced technology 
memory on a multi-memory transaction card utilizing a magnetic stripe memor\' on said card. 
The system comprises a transaction card having an advanced technology memory and a 
magnetic stripe memory. The advanced technology memory comprises an integrated circuit 
memory with an electronic purse having an electronic purse value. The magnetic stripe 
memory comprises non-discretionar\' data fields for recording a personal account nimiber, and 
also comprises discretionarv* data fields. The system further comprises a special transaction 
number recorded on the magnetic stripe memory. The special transaction number represents 
at least a portion of the electronic purse value. Also, the system has a reader/writer device in 
communication with the advanced technology memory and the magnetic stripe memory. The 
reader/writer device generates the special transaction number. Finally, the system has a 
terminal device that dispenses credit for an amount equivalent to the portion of the electronic 
purse value represented by the special transaction number. The reader/writer device and the 
terminal device may be the same device. 

Brief Description of the Drawings 

Fig. 1 is a flow chart representing some of the basic steps of the present invention; 
Fig. 2 is a schematic representation of an embodiment of the present invention; and 
Figs. 3A-3B are flow charts representing another embodiment of the invention. 

Detailed Description of the Invention 

According to the present invention, referring to Fig. 1 , a system for performing a 
secure financial transaction utilizing the magnetic stripe memory of a transaction card 
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generally comprises encoding data necessary to effect a funds transfer onto the magnetic 
stripememoryofthecard(BlocklO).Theencodeddataformsaspecialtransactionn^^^ 

that is stored in a standard format on the magnetic stripe memory of the card (Block 12). 
When the magnetic stripe memory of the card is utilized in a transaction, the special 
5 transactionnumberisusedtoperformthetransactionCBlock 14). The special transaction 

number is decoded by a financial institution and verified (Block 16). Upon proper 
verification, the fmancial institution authorizes the completion of the tra^^^^^ 

and 20). Thus, a secure financial transaction is performed utilizing the magnetic stripe 

memory of the transaction card. 
10 The presem invention utilizes a typical transaction card, also referred to as an 

identification card, such as a credit card. ATM card and debit card. The card comprises a 
series of numbers imprinted on its face. The characters on the card may be from 14 to 19 
characters, with the first 4 characters representing the routing number, also known as the bin 
number, of the bank issuing the card. The remaining characters generally represem the issued 
1 5 version of the card and the account number associated with the card. 

The card additionally comprises a magnetic stripe memory that is generally utilized to 
store the customer name, accoum number and bank routing number infomtation. The 
magnetic stripe memory has 3 tracks where this information may be stored. There are 
international standards that control the format of how the infomtation is recorded on these 
20 tracks. For example, the contents of each track are controlled by the International Standards 
Organization standard ISO/IEC 781 1.2:1995(E), hereby incorporated by reference. ISOAEC 
781 1.2:1995(E) provides for the uniform formatting of magnetic stripe information on all 
transaction cards to enable the cards to be universally read and accepted by financial 
networks. The ISO standard controls the encoding technique, format and amount of 
25 information on each track of the magnetic stripe memory. 
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For example, the standard designates a binary encoding technique, referred to as two* 
frequency recording, as the technique to be used for recording data on the tracks. Track 1 
comprises 8.27 bits/mm and 79 characters, including alphanumeric characters. Track 2 is less 
bit-dense, comprising 2.95 bits/mm and 40 numeric characters, as it is most frequently 
utilized by magnetic stripe reading devices and must be highly reliable and repeatable. Track 
3 is designated as a read/write track, and comprises 8.27 bits/mm and 107 numeric characters. 
The present invention stores the special transaction number on one of the tracks, preferably 
track 2. of the magnetic stripe memory where it may be read by current magnetic stripe 
reading devices. 

The special transaction number is a group of characters that is accepted by the 
network of automated teller machine ("ATM") devices, merchant terminals, customer access 
terminals ("CAT's'') and the like, and recognized by a bank as a special account. For 
example, the special transaction number may comprise one character that provides an 
indicator to the financial institution that this is a special account, a plurality of characters that 
represent the user's personal identification number ("PIN"), a plurality of characters that 
represent all or a portion of an account number, and a plurality of characters that represent the 
amount of money involved in the transaction. The special transaction number may be 
recorded on one of the tracks of the magnetic stripe memory, as it is formatted to meet the 
standards of such information. Thus, the special transaction number is used like the typical 
account number to perform a financial transaction. 

According to the present invention, referring to Fig. 2, an embodiment of a system 30 
for performing a secure financial transaction utilizing the magnetic stripe memory of a 
transaction card comprises a transaction card 32, a UMsaction card reader/writer device 34 in 
communication with a financial insiimtion's host system 36 and/or a card reader and/or writer 
terminal 38 in communication with the host system 36 through a financial network 40. 
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Tr»«cUon card r«to/wn«r device 34 may be a pcr=«.na) digiul a»is»n. CTOA") o, oU»r 

simUar device capable of readi„B ™<i»8 » ™">"« ^ 
Tenninal 38 n«, be a mcKhant «nninal. a„ ATM. a CAT a^i other «lar devices d« a. 
>ea«hav.Aecap.bili.y»read.magne,icsrtp.n»mory42.andpref.rabl,anadvan«d 

uchnology ^ 44. on *e card. Tra.»ac.io„ card 32 coraprises a magneUc ^ 
memo„ 42 and a. leas, one advanced «chnology memory 44, such as an i««g.ated circuit 
(IC) or smm card memory, optical stripe memory and thin fllm semi.conduc.or memory. 
Th. advanced technology memory 44 comprises an electronic purse application 46 that stores 
a purse value 48 in the memo,>-. For cample, account value 50 may be tnmsferred to a smart 
card memory 44 from an indivWual account 52 «ithta the customs accounts 54 of tf« host 
system 36. Suitable individual accounts 52 may include a direct deposit account (-DDA") 58, 
a savings account, or the like. Account value 50 is .ransf.rr«l uUUzing a sm«t card 
„ader/wrt.er device, such as PDA 34. in communication with the financial instimtion's host 
sys.em36or throughATM38incommunicnon with host 36 throu^netv-orlc 40. Network 

• • »,.a,«rv thM allows card 32 to communicate wih host system 
40 may be any communications network that allows cara j- 

36. such as a. electronic lunds transfer c EFT ) network, a telephone netv»,k or the Intemeu 
Host system 36 tracks and stores all of the accoum information, transactions and balances for 
the ftnanctal institution s customer accounts 54. When the transfer occunt. host sys.«n 36 
creates a minor or phantom account 56. associated with the transfer, cani n«nber and/or 
smart cani memory, that is used to account for the »:coun. value 50 transferred to the 
electronic purse 46. 

The present invention enables the magnetic stripe memory to use purse value 48 
stored in electronic purse 46 of advanced technology memory 44. As mentioned above, 
account value 50 may be transferred to electronic purse 46 of an advanced technology 
„iemor>. 44 on transaaion card 32 through interaction with r^etwork 40. Alternatively, value 
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may be transferred from one advanced technology memory to another advanced technology 
memory on the same card, or value may be transferred from one card to another card. 
Similarly, value may be transferred to the magnetic stripe from a plurality of sources, such as 
the magnetic stripe memory or advanced technology memory of other cards, the memory of 
card reader/writer units, and other similar devices. 

Referring to Figs. 2 and 3A-3B, to transfer account value 48 to magnetic stripe 
memory 42, card 32 may be inserted into PDA 34, ATM 38, merchant terminal 38, or other 
similar electronic device capable of reading and writing to the advanced technology memory 
and magneiic stripe memory of the card (Fig. 3 A. Block 60). PDA 34 and/or terminal 38 
comprise an application thai enables the transfer of value to magnetic stripe 42. such as value 
48 from electronic purse 46 of advanced technology memory 44 (Fig. 3 A. Block 62). The 
application allows the card holder to designate a set of transaction data, such as the value to 
be transferred, the identification of the electronic purse, a special PIN, etc. (Fig. 3 A, Block 
64). The application provides for the encoding and conversion of the transaction data into the 
special transaction number (Fig. 3A. Block 66 and Fig. 1, Block 10). The special transaction 
number is recorded onto the magnetic stripe memory (Fig. 3 A, Block 68 and Fig. 1. Block 
12). The application decrements the transferring account, such as the purse value 48 of 
electronic purse 46, by the amount of value transferred to magnetic stripe memory 42 (Fig. 
3A, Block 70). Thus, the value from the advanced technology memory is transferred to the 
magnetic stripe memory, where it is utilized in the form of the special transaction number. 

Once the special transaction number is recorded on magnetic stripe memory 42, then 
transaction card 32 may be utilized in a u-ansaction using the value transfen-ed from advanced 
technology memory 44. Referring to Figs. 2 and 3AoB, for example, the transaction card 32 
may be inserted into ATM 38 to obtain cash. Magnetic stripe memory 42 is swiped to begin 
the u-ansaction with ATM 38 (Fig. 3 A, Block 74). The bank routing number and special 
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transaction number are read by the ATM 38 (also see Fig. 1, block 14). ATM 38 ther» 
prompts for the inputof apersor^al identification number ("PIN") and a transaction amount 
(Fig. 3A, Block 76). Upon input of the PIN and transaction amount ATM 38 sends a 
transaction file comprising the PIN. the transaction amount and the special transaction 
5 number through financial network 40 and to host system 36 of the financial institution 
identified by the bank routing number (Fig. 3 A. Block 78). Host system 36 opens and 
decodes the file, recognizing the indicator that highlights the number as a special account 
number that is associated with mirror/phantom accoum 56 (Fig. 3 A. Block 80 and also see 
Fig. 1, Block 16). Host system 36 verifies the PIN and mirror/phantom accoum 56 to insure 
10 the balance in mirror/phantom account 56 is greater than or equal to the transaction 

amount(Fig. 3A. Block 82 and Fiu. 1. Block 16). Upon verification, host system 36 sends an 
authorization or refusal back to ATM 38 to release or refine an amount .of cash equal to the 
transaction amount, depending on if the balance of mirror account 56 is less than or equal to 
purse value 48 transferred to magnetic stripe memory 42 as identified in the special 
15 transaction number (Fig. 3B. Block 84 and Fig. l.blockl8). If the transaction is authorized, 
then the balance of mirror account 56 is decremented by the amoum of value indicated in the 
transaction amount (Fig. 3B. Block 86). Upon receiving an authorization, ATM 38 dispenses 
cash for the transaction amoum (Fig. 3B. Block 88-90 and Fig. 1, block 20). Upon receiving 
a refusal, ATM 38 may prompt for another transaction or the session may end (Fig. 3B, Block 
20 90). Thus, the value ftom an advanced technology memory is utilized in a magnetic stripe 
memory transaction. 

Tl»e present invention provides a number of alternatives for insuring that the special 
transaction number is secure. In one embodiment, the special transaction number is encoded 
using a secret from the smart card memory of the transaction card. The secret may comprise 
25 the public key of the financial institution, and any information encrypted with the financial 
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institution's public key may only be decrypted by the financial institution using a related 
private key. This insures the security of the encrypted information. Further, the secret is 
preferably placed in the smart card memory by the financial institution, thereby insuring the 
security of a transaction involving the secret. 

Alternatively, the secret may be provided by a trusted third party with the approval of 
the financial institution. In this embodiment* the data necessary to effect a funds transfer is 
encrypted using the secret from the smart card memory, which produces a cryptogram in the 
form of the special transaction number. Thus, only the financial institution having the private 
key, associated with the public key used to encrypt the data, is able to decrypt and interpret 
the special transaction number. 

In another embodiment, the security of the special transaction number may be insured 
by encoding the number with a time stamp utilizing a very accurate clock associated with an 
encryption system. The clock, similar to those used in certification systems, and the 
encr\'ption system may reside in the PDA or other similar device and are in synchronization 
with a clock and encryption system resident on the host system. This results in the encoded 
(data having a time stamp that associates the encoded data with a particular encr>'ption formula 
specific to that time. As a result, a set of data encoded at the specific time noted by the time 
stamp can only result in one particular set of encrypted data. Thus, by reading the time stamp 
on the special transaction number, the host system is able to determine the encr\'ption formula 
and thus decrypt the special transaction number. 

As mentioned above, the special transaction number may comprise a PIN and the 
value of the transaction, among other infomiation. The PIN may be the same PIN typically 
associated with the card for magnetic stripe memory transactions, or the PIN may be a special 
transaction PIN created specifically for use with the special transaction number. The security 
of the invention is enhanced by comparing the PIN supplied at the time of the transaction with 
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the PIN contained in the special transaction number. By verifying that the two PINs match, 
the system helps to insure that the transaction is being performed by an approved party. 

Additionally, the special transaction number may be in a condensed format that 
represents the combination of PIN. value, and account numbers. For example, binary code or 
hexadecimal code may be utilized. The bits on track 2 of the magnetic stripe to record the 
account number, for example, may be utilized to record a binary or hexadecimal code 
representing the special transaction number. The current magnetic stripe reading devices read 
this code and translate it according to the current specification as identified in ISOAEC 781 1- 
2: 1995(E). As mentioned above. howe\ er. one of the bits is used to signal the host system 
that the number is actually a special transaction number. As such, the host system converts 
the number from that as specified in the ISO standard to a number based on the coding 
system, such as a binary number or hexadecimal number. The use of a binary or hexadecimal 
coding system provides a condensed format for the special transaction number to represent 
more information than just the account number, but in the same amount of space on the 
magnetic stripe. 

Using binary code, the system may perform as follows. On track 2 of the magnetic 
stripe. 40 characters utilizing 5 bits per character are available. Typically only a portion of 
the total characters are able to be used for storing information, as many of the characters are 
reserved for hardware control purposes. Therefore, assume only 19 characters are typically 
available to store the bank routing number and the customer account number. These 19 
characters represent a total of 95 bits. Utilizing binary code, these 95 bits may represent a 
number from 0 to (2"-l). or 0 to 3.9614 x lO". It should be recognized, however, that some 
of the bit sequences are reserved for hardware control purposes. There are plenty of bits 
available, therefore, to encode onto the magnetic stripe a very large number representing a 
PIN, an account number, a transaction amount, and any other pertinent information. 
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Additionally, depending on the coding scheme, alphabetic characters may be recognized. 
Thus, the special transaction number may comprise a PIN, a transaction amount, an account 
number, an indicator, and any other alphanumeric representation that is encrypted together. 

Alternatively, the bits of the special transaction number may be broken up to represent 
various portions of the information separately. For example, since the bank routing number is 
typically 4 digits, it can range from 0000 to 9999. Using binary code, the numbers from 0000 
to 9999 may be represented in 14 bits. For example, if the bank routing number 6218, this is 
represented as follows in binary: 

Bit: 0 1 2 3 4 5 6 7 8 9 10 11 12 13 

Recorded As:010l001000 0 I 1 0 
Binary :0+2+0+8+0+0+64+0+0+0+0+2048+4096+0 = 6218 
Alternatively, each character of the bank routing number may be individually represented in 
binarv'. This method is not as cfncieni. however, as each character requires 4 bits. For 
example, each character may be represented as follows: 

Character: 6 2 18 

Bit: 0 123 0123 0123 0123 

Recorded As:OllO OlOO 1000 0001 
Or. for example, less bits may be utilized if the total number of bits available are broken up 
into two strings. The first string of bits counts up to a number x, and then the next string of 
bits counts fromx+y to where x. x+y and y represent numerals. The two strings of bits are 
then either summed up or combined to form one number. As one skilled in the art will 
realize, there are numerous schemes that may be utilized to represent a long string of 
alphanumeric or numeric-only characters in a condensed formal. 

In another embodiment, the special transaction number is recorded on the magnetic 
suipe memory using the coded character sets identified in ISOAEC 781 1-2: 1995(E). The 
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special transaction number may be recorded in a discretionary data field, a non-discretionary 
data field, or a combination of both. On track 2 of a magnetic stripe, one example of a non- 
discretionary data field comprises 19 characters reserved for a personal identification number 
("PAN") comprising the bank routing number and the individual account number. Similarly, 
5 on track 2 there are 13 characters available for discretionary data. Each of these characters 
comprises 4 bits. In recording the special transaction number in the non-discreiionary data 
field, the special transaction number is written or recorded over all or at least a portion of the 
PAN. Similarly, the special transaction number may be recorded over all or a portion of the 
13 character discretionary data field. Finally, in one embodimem. the special transaction 
1 0 number may be recorded over the PAN and an indicator of at least one character may be 

recorded a discretionary data field or in a non-discretionary data field to indicate to the system 
reading the magnetic stripe thai the number in the PAN area is a special number. 

For example, the special transaction number may comprise 10 characters* where 6 
characters are used for the transaction amount or value to be transferred, and the remaining 4 
1 5 characters are used for a special transaction PIN. An individual wishing to transfer value on a 
transaction card from the integrated circuit memory to the magnetic stripe memory inserts the 
card into a reader/writer device and indicates the transaction amount and the special PIN. 
This information is encrypted to form a special transaction number and then recorded on the 
magnetic stripe. Utilizing the recording technique identified in the ISO standard, the 10 
20 characters comprising the special transaction nxmiber comprise a total of 40 bits that are 
recorded with a 1 or a 0 according to the coded character set. 

Before recording the encrypted special transaction ntunber comprising 40 bits, 
however, the system of the present invention provides a modifier that evaluates whether or 
not the encrypted special transaction number contains any string of 4 bits that cannot be tised 
25 because they are reserved for hardware control purposes, as identified in the coded character 
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set of the ISO standard. If the encrypted special transaction number would contains such a 
string of bits, then the modifier provides a revised special transaction number that does not 
contain such a string of bits along with a revision pointer, which may comprise a portion of 
the special transaction number, that notifies the system reading the special transaction number 
5 that it has been modified. 

Finally^ an indicator character is recorded in a discretionary or non-discretionary data 
field. The indicator character is recognized by the host system and identifies the special 
u^saciion number so that it is not confused with a typical account number. Thus, the present 
invention provides a system and method for securely transferring value to a magnetic stripe 
1 0 memory on a transaction card. 

Although the invention has been described with reference to these preferred 
embodiments, other embodiments can achieve the same results. Variations and modifications 
of the present invention will be apparent to one skilled in the art and the following claims are 
intended to cover all such modifications and equivalents. 
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Claims 

What is claimed is: 

1. A method for performing a secure financial transaction utilizing the magnetic 
stripe memory of a transaction card, having a magnetic stripe memory and at least one 
advanced technology memory, comprising the steps of: 

(a) modifying date necessary to effect a funds transfer to form an special transaction 
number, and 

(b) storing the special transaction number on the magnetic stripe memor>- of the card. 

2. A method for performing a secure financial transaction as recited in claim 1 , 
wherein the special transaction number provides access to at least a portion of a value held 
within the at least one advanced technology memory on the card. 

3. A method for performing a secure financial transaction as recited in claim 2, 
wherein the memory comprises at least one of an integrated circuit memory, an optical stripe 
memory, and a thin film semi-conductor memory. 

4. A method for performing a secure financial transaction as recited in claim 1 , 
wherein the modifying step comprises generating the special transaction number with the 
enciyption capability of the at least one advanced technology memory on the card. 

5. A method for performing a secure financial transaction as recited in claim 4, 
wherein the at least one advanced technology memory comprises at least one of an integrated 
circuit memory, an optical memory and a thin film semi-conductor memory. 

SUBSTITUTE SHEET (RULE 26) 



wo 99/01823 PCT/US98/13581 

- 19- 

6. A method for performing a secure financial transaction as recited in claim 4, 
wherein the at least one advanced technology memory comprises an integrated circuit 
memory. 

7. A method for performing a secure financial transaction as recited in claim 1, 
wherein the modifying step comprises generating the special transaction number with the 
encryption capability of device capable of reading and writing to an advanced technology 
memory and a magnetic stripe memory. 

8. A method for performing a secure financial transaction as recited in claim 7, 
wherein the reading and writing device comprises a device selected from the group consisting 
of a personal digital assistant, an auiomaied teller machine, a customer access terminal, and a 
merchant terminal. 

9. A method for performing a secure financial transaction as recited in claim 1, 
wherein the modifying data step comprises encrypting the data using a public key/private key 
encr>ption system. 

10. A method for perfonming a secure financial transaction as recited in claim L 
wherein the modifying data step comprises encrypting the data using a synchronized clock 
encryption system. 

1 1 . A method for performing a secure financial transaction as recited in claim 1 , 
wherein the storing step comprises recording the special transaction number in a discretionary 
data field on the magnetic stripe memory. 
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12. A method of performing a secure financial transaction as recited in claim 1. 
wherein the storing step comprises recording the special transaction number in a non- 
discretionary data field in place of at least a portion of a personal account number. 

13. A method of performing a secure financial transaction as recited in claim 12, 
further comprising recording a indicator character in a discretionary data field on the 
magnetic stripe memory. 

14. A system for transferring value on a multi-memory transaction card from an 
advanced technology memory to a magnetic stripe memory, comprising: 

a transaction card having an advanced technology memory and a magnetic stripe 
memory; 

said advanced technology memory with an electronic purse having an electronic purse 

value; 

said magnetic stripe memory having non-discretionary data fields for recording a 
personal account number, and having discretionary data fields; 

a reader/writer device in communication with said advanced technology memory and 
said magnetic stripe memory; and 

an encrypted special transaction number recorded on said magnetic stripe memory, 
said special transaction number effecting the transfer of at least a portion of said electronic 
purse value. 
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15. A system for transferring value on a multi-memory transaction card as recited in 
claim 14, wherein said advanced technology memory comprises at least one of an integrated 
circuit memory, an optical memory and a thin film semi-conductor memory. 

16. A system for transferring value on a multi-memory transaction card as recited in 
claim 14, wherein said reader/writer device comprises at least one of a personal digital 
assistant, an automated teller machine, a customer access tenninal, and a merchant terminal, 

17. A system for transferring value on a multi-memory transaction card as recited in 
claim 14. wherein said special transaction number comprises a cash value and a personal 
identification number. 

18. A system for transferring value on a multi-memory transaction card as recited in 
claim 14. wherein said special transaction number is encrypted by said advanced technology 
memory. 

19. A system for transferring value on a multi-memory transaction card as recited in 
claim 14, wherein said special transaction number is encrypted by said reader/writer device. 

20. A system for transferring value on a multi-memory transaction card as recited in 
claim 14, fiirther comprising an indicator character recorded in said discretionary data field of 
said magnetic stripe memory. 

21. A system for using value stored in an advanced technology memory on a multi- 
memory transaction card utilizing a magnetic stripe memory on said card, comprising: 



SUBSTITUTE SHEET (RULE 26) 



wo 99/01823 PCT/US98/13581 

-22- 

a transaction card having an advanced technology memory and a magnetic stripe 
memory; 

said advanced technology memory comprising an integrated circuit memory with an 
electronic purse having an electronic purse value; 

said magnetic stripe memory having non-discretionary data fields for recording a 
personal account number, and having discretionary data fields; 

a special transaction number recorded on said magnetic stripe memory, said special 
transaction number representing at least a poruon of said electronic purse value: 

a reader/vn-iter device in communication with said advanced technology memory and 
said magnetic stripe memory, wherein said reader/writer device generates said special 

transaction number; and 

a terminal device that dispenses credit for an amount equivalent to said portion of said 
electronic purse value represented by said special transaction number. 

22. A system as recited in claim 21. wherein said reader/writer device and said 
terminal device are the same device. 
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